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(54) THE pEL5b VECTOR FOR EXPRESSION OF FOREIGN DNA 

(57) The invention relates to the field of biotechnology, particularly 
genetic engineering, and can be used in creating plasmids and 
corresponding strains that produce recombinant proteins, and also to 
purify protein products. The advantage of the pEL5b vector filed for 
is that as a result of the use of an operon consisting of a gene that 
codes for a recombinant protein and the lysozyme gene, the synthesis 
of lysozyme, which ruptures the polysaccharide membrane of E. coli, 
significantly simplifying the purification of the water-insoluble 
agglomerate of recombinant protein, proceeds concurrently with the 
synthesis of the recombinant protein. 



The invention relates to the fields of biotechnology and genetic engi- 
neering, and can be used to produce plasmids that synthesize recombinant 
proteins. 

Large quantities of recombinant proteins can be synthesized in Esche- 
richia coli cells, which carry systems for the expression of recombinant 
proteins [sic] on the basis of a lambda-phage promoter. In such systems 
transcription is regulated by the binding of the temperature-sensitive 
lambda-phage repressor, which is coded by the mutant gene clts857, to an 
operator segment. When the cells grow at a temperature of 30-32°C, the 
repressor binds to the operator and blocks expression. As the temperature 
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increases to 42°C the repressor is inactivated, allowing the RNA polymerase 
to bind with the promoter and to commence transcription of the gene. As a 
result of intensive transcription and subsequent translation, significant 
quantities of protein can be synthesized. 

The recombinant plasmid DNAs pEXl, pEX2, and pEX3 are known 
which make it possible to express recombinant proteins in all three reading 
frames. The DNA sequences for expression can be inserted in the polylinker 
located at the 3'-terminus of the lacZ gene. In the indicated plasmid the 
lambda-bacteriophage promoter P R effects expression of the DNA sequence, 
and the product constitutes a significant part of the total bacterial protein. 
The expressed protein accumulates in the cell in the form of water-insoluble 
agglomerates. However, these vectors have a drawback: the bacterial cell 
wall must be ruptured in order to release the water-insoluble agglomerates 
of the recombinant protein. 

The pEX2 vector was selected as the prototype for producing the pEL5b 
vector. The advantage of the pEL5b vector filed for is that as a result of the 
use of an operon consisting of a gene that codes for the recombinant protein 
and the lysozyme gene, the synthesis of lysozyme, which ruptures the poly- 
saccharide membrane of E. coli, significantly simplifying the purification of 
the water-insoluble agglomerates of recombinant protein, proceeds concur- 
rently with the synthesis of the recombinant protein. 

The essence of the invention is that the pEL5b vector 6.4 kilobase pairs 
(kbp) long consisting of the following elements has been constructed: 

• the Xbal-Xbal fragment 5.8 kbp long of the plasmid DNA of the 
bacterial vector pEX2, which contains the cro-lacZ fusion gene, which 
codes for the fusion protein under the control of the lambda- 
bacteriophage promoter P R , and a polylinker at the 3'-terminus of the 
lacZ gene; and 

• the BamHI-BamHI fragment 0.6 kbp long of pLysS plasmid DNA, 
which contains the bacteriophage T4 lysozyme gene. 

To construct the pEL5b plasmid, the pEX2 plasmid DNA is hydrolyzed 
with Xbal restrictase and three nucleotides are added at each sticky end by 
means of PolIK DNA polymerase. BamHI restriction enzyme 0.6 kbp long 
from the pLysS plasmid, which contains the bacteriophage T4 lysozyme 
gene and which has three nucleotides added on at each sticky end by means 
of PolIK, is produced in parallel. The pEX2 fragment is ligated to the DNA 
fragment containing the bacteriophage T4 lysozyme gene. The ligase 
mixture transforms E. coli cells that contain in a chromosome the 
temperature-sensitive lambda-bacteriophage gene clts857, such as a cell of 
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strain PLT90. The transformants are plated out onto a medium with 
ampicillin at 30°C. Clones containing recombinant plasmids with the 
lysozyme gene in the proper orientation are selected by analyzing for the 
ability to lyse after induction of protein synthesis. Expression of the 
recombinant proteins is induced by increasing the temperature to 42°C. In 
the lysozyme-producing clones, the cells lyse after protein-synthesis 
induction and the subsequent addition of chloroform. Standard methods are 
used to isolate the pEL5b plasmid from the selected clones. The vector 
DNA is stable in storage in 10 mM tris, pH 8.0, 1 mM EDTA at -20°C. 

Example L Production of the pEL5b vector plasmid with an operon sys- 
tem for expression and lysis. 

Cells of E. coli PLT90 bacteria containing the pEX2 plasmid are grown 
in 50 ml of 2YT broth (16 g of tryptone, 10 g of yeast extract, and 5 g of 
NaCl per liter of water) containing 100 |Lig/ml of ampicillin to a titer of 10 9 
cells/ml. 

The cells are precipitated by centrifugation, resuspended in 2 ml of solu- 
tion (50 mM of glucose, 25 mM of rrw-HCl, pH 8.0, 10 mM EDTA, 5 mg/ml 
of lysozyme), and incubated for 5 min at room temperature. Then 4 ml of a 
solution of 0.2 M NaOH and 1% sodium dodecylsulfate is added, [and the 
resulting fluid] is stirred and incubated for 10 min in ice; 3 ml of a cooled 
5 M potassium acetate solution with pH 4.8 is added, stirred, and left for 10 
min in ice; the precipitate formed is separated by centrifugation. A quantity 
of 0.6 volume of isopropyl alcohol is added to the supernatant, and [the 
resulting fluid] is held for 15 min at room temperature. The precipitate is 
collected by centrifugation, resuspended in 0.5 ml of TE8 buffer (10 mM 
fm-HCl, pYL 8.0, 1 mM EDTA), and an equal volume of a saturated sodium 
acetate solution is added. After incubation for 30 min at -20°C, the 
precipitate is removed by centrifugation, and 0.6 volume of isopropanol is 
added to the supernatant and [the resulting fluid is] left for 1 hr at room 
temperature. The precipitate is collected by centrifugation, washed with 
70% ethanol, and resuspended in 100 |nl of TE8 buffer. 

The plasmid DNA (1 |ig of pEX2) is treated with Xbal restriction endo- 
nuclease (10 units) in buffer A (50 mM of frw-HCl, pH 7.6, 10 mM MgCl 2 , 
1 mM dithiothreitol, 100 mM NaCi, 4 mM spermidine) for 2 hr. 

The completeness of hydrolysis is analyzed by electrophoresis. By using 
the Klenow fragment of E. coli DNA polymerase, three of the four nucleo- 
tides are added at the sticky Xbal ends. The proteins are removed by phenol 
extraction. The DNA is precipitated with ethanol and resuspended in 5 jllI 
of TE8. 
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To obtain the DNA fragment with the lysozyme gene, restriction is per- 
formed on 10 jxg of the pLysS plasmid DNA with BamHI restrictase. The 
Klenow fragment of E. coli DNA polymerase is used to add three of the four 
nucleotides at the sticky BamHI ends. The -BamHI-BamHI- fragment 0.6 
kbp long with partially added sticky ends is separated by means of electro- 
phoresis using sorption on DYe81 paper. The paper is washed, incubated for 
30 min at 80°C in a buffer of 2 M sodium acetate, 50 mM fm-HCl, pH 7.5, 
and 10 mM EDTA. The DNA that has passed into the solution is removed 
from the paper by centrifugation, and 2 volumes of ethanol is added to the 
solution. After incubation at -20°C for 1 hr, the precipitate is collected by 
centrifugation and dissolved in 5 |il of TE8 buffer. 

A quantity of 0.5 \ig of a fragment of the pEX2 vector DNA is mixed 
with 0.2 (ig of DNA containing the bacteriophage T4 lysozyme gene. The 
fragments are linked by using 10 units of phage T4 DNA ligase in a buffer 
of 30 mM rra-HCl, pH 7.2, 10 mM magnesium chloride, 2 mg/ml of gelatin, 
1 mM spermidine, 0.1% mercaptoethanol, and 0.2 mM ATP at 20°C for 2 hr. 

The resulting mixture is used to transform E. coli PLT90 cells 
containing clts857 repressor. To do this, an overnight cell culture is 
cultivated on LB medium with 10 mM MgS0 4 in a ratio of 1:100 and grown 
with aeration to a density A550 = 0.3 relative units. After 15 min of cooling 
at 0°C, the cells are collected by centrifugation, suspended in one-third the 
original volume with a buffer of 30 mM potassium acetate, pH 5.8, 100 mM 
RbCl, 50 mM MnCl 2 , 10 mM CaCl 2 , and 15% glycerol, and left 30-60 min 
on ice. The cells are collected by centrifugation, resuspended in l/12.5th the 
original volume in a buffer of 10 mM MOPS, pH 6.8, containing 10 mM 
RbCl, 75 mM CaCl 2 , and 15% glycerol, and incubated for 15 min on ice. 
Ligated DNA fragments are added to the cell suspension, [the suspension] is 
incubated for 40 min at 0°C and then for 2 min at 34°C and for 2-3 min at 
0°C, diluted 5 times with 2YT medium, grown for 30 min at 30°C, and 
plated out onto agar medium 2YT with ampicillin (50 mg/ml). 

Clones containing recombinant plasmids with the lysozyme gene in the 
proper orientation are selected by analysis for the ability to lyse after induc- 
tion of protein synthesis. Expression of the recombinant proteins is induced 
by increasing the temperature to 42°C. The cells lyse in the lysozyme- 
producing clones after induction of protein synthesis and subsequent 
addition of chloroform. The pEL5b plasmid is separated from the selected 
clones by standard methods. The vector DNA is stable in storage in 10 mM 
tris, pH 8.0, 1 mM EDTA at -20°C. 
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Example 2. Use of the pEL5b vector to produce recombinant proteins in 
the form of water-insoluble agglomerates. 

PLT90 cells containing the pEL5b plasmid are inoculated into 1 ml of 
LB medium with 100 |ig/ml of ampicillin, and grown at 30°C overnight. 
The overnight culture is cultivated in 2 ml of the same medium in a ratio of 
1:100 and grown with aeration to 0.2 relative units at 550 nm; then the 
temperature is increased to 42°C to induce synthesis of the fusion protein, 
and [the culture] is grown for 2 hr more. Then chloroform is added to 1%, 
and incubation is performed at 37°C for another hour. Then the lysate is 
centrifuged, the precipitate is resuspended in 75 (il of TE8 buffer, and an 
equal volume of buffer is added for electrophoresis (160 mM fra-HCl, pH 
6.8, 20% glycerol, 4% sodium dodecylsulfate, 4 mM EDTA, 6% 
mercaptoethanol, and 0.05% bromophenol blue). The cellular proteins are 
analyzed by electrophoresis in a polyacrylamide gel after Lammli. After the 
completion of electrophoresis, the proteins in the gene are fixed and stained 
with Coomassie brilliant blue R-250. 

Analysis of the results shows that as a result of the action of lysozyme, 
the bacterial wall ruptures and the water-soluble cellular proteins are 
released into the medium, as evidenced in the extinction of minor protein 
bands. There is no such effect in the control in the case where the pEX2 
plasmid is used. 

Thus, the invention makes it possible to produce water-insoluble 
agglomerates of recombinant proteins without the use of additional 
techniques of cell-wall rupture. 

CLAIMS 

THE pEL5b VECTOR, WHICH IS INTENDED TO EXPRESS FOR- 
EIGN DNA, 6.4 kbp long, containing the Xbal-Xbal fragment 5.8 kbp long 
of the plasmid DNA of the pEX2 bacterial vector, with the cro-lacZ fusion 
gene, which codes for a protein under the control of the lambda-bacterio- 
phage promoter P R ; a polylinker at the 3'-terminus of the lacZ gene; the 
BamHI-BamHI fragment 0.6 kbp long of pLysS plasmid DNA with the bac- 
teriophage T4 lysozyme gene; unique restriction sites for cloning of DNA 
on the 3'-terminus of the lacZ gene: EcoRl, Smal, BarnHI, Sail, and PstI; 
the lambda bacteriophage operator Or and promoter P R ; the phage fd 
transcription terminators; a genetic marker — for resistance to ampicillin; 
and a range of hosts — Escherichia coli bacteria, with the lambda 
bacteriophage cits 857 gene. 
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[Translator's note: Miscellaneous publication data at the end of the patent 
are not translated here.] 
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(57) W3o6peTeHwe othocmtch k GnoTexHonornM b 

M3CTH0CTM K reHeTMMeCKOM WHXeHeOtW. W MO WOT 6blTb 



ncnonb30B3HO npM C03flaHMM nna3MMfl w cootb6tct— 
ByKXUMx unaMMOB-npoAyueHTOB peKOM6MHaHTHbix 
SeriKoa a* Tarone aha ommctkh 6enKoawx npon/KTOB. 
ripeMMymecTBO 3aRBneHHoro BeKTopa pEL5b 3aKnto- 
saeTCfl b tom. mto b pe3ynbiaTe ncnonb30Ba::*n one- 
poHa, cocronmero M3 rena, KOflwpyKxuero peKOMCvt- 
HaHTHWM 6eno»c m rena nn30UMMa oflHOBpeMeHHo c 
CMH7e30M peKOMSwHanTHoro Senna k/i^t cvHTe3 rMSC- 
UMMa. pa3pyiuaKHJH^''0 nonncaxapMAHyK) o6om>;Ky t 
coli i no cymecTBeHHo ynrxnuaeT omwctky eojioHnpoc- 
TBOpt^Mwx arnowepaToe prxoMtinHemHoro 6enKa 
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H3o6pereHne othocwtcw k 6noTexHono- 
rnw. reHeT*mecKO»?i wHxeHepwvi m mojkct 6wTb 
Mcno/ib30BaHO a/i« nonyMennfl nnaaMvi^. cmh- 
Te3npyK5mwx peKOM6v4MaHTHbie 6e/i*u. 

Bonbtune KonMMeciBd pe*0M6wHaHTHwx 5 

6e/1K08 MOJKHO CMMTe3MpOBaTb b x/ieTxax 

Escherichia coll. Hecytuux cmctcmw axcnpec- 
cmm peicoM6wHaHTMwx 6enxoB Ha ochobc npo- 
MOTopa 4>ata /irm6a3. TpaHCxpwnuHq b tskmx 
CMcreMax perynnpyercn CB«3WBaHneM TeMne- 10 
parypoMyBCTBHTe/ibHoro penpeccopa <|>ara 
ahm6a3. KOflnpyeMoro MyTaHTuwM reHOM 
cfts857. c onepaTopHWM ynacTxoM. KorAa 
xneTKn pacTyr npw TeMneparrype 30-32°C. pe- 
npeccop CB«3WBaeTc« c onepaTopoM m 6hokm- 15 
pyeT ancnpeccMK). ripn noabiuieHtiM 
TeMnepaTypw pocia ao 42°C penpeccop mhsk- 
TMBMpyeTC». hto no3BonneT PHK-no/iMMep33e 

CBfl3biB3TbC£ C npOMOTOpOM M Ma^3Tb TpaHc- 

icpwnuno rena. B pe3y/ibT3Te mhtghcmbho 1 * 20 
TpaMCKpunuuM w noc/ieAy»omeM TpancnRUMH 
Moryr cnHTe3npoB3Tbcn 3HaMWTenbHwe ko/im- 
MecTsa 6e/iK3. 

H3BecTMw peKOM6nHaHTHbie nna3MMA* 
Hue flHK pEX1.pEX2 h pEX3, no3BO/i«K>mne 25 
3*ccnpeccMpoBdTb oexoM6nHaHTHwe 6e/iKw bo 
Bcex Tpex paMxax cswTWBaHMB. riocneAOBa- 
re/ibHOCTM flHK Ann axcnpeccMw moxho Bcra- 
8MTb b nonw/iMHKep, pacno/ioxceHHbift b 
3'-KOHue reMa lacZ. B ytcaaaHHux n/ia3MMA3x 30 
Pr npoMOTOp 6axTepHo4>ara ham6a3 o6ecne- 
MMBacT 3Kcnpeccnio noc/ieAOBare/ibHocTeA 
AHK. M.npoAyKT cocTdanneT 3HamiTe/ibHy»o 
MacTb cyMMapHoro 6axTepn3/ibHoro 6e/iKa. 
SxcnpeccupyeMM* 6enox a x/ieTxe HaxannH- 35 
saeTcn b BMAe BOAonepacTBopuMbix arr/iOMe- 
paTOB. Oamsko y 3tmx eeicTopoB ecTb 
HeAOcraroic: a^a BWAeneHMA BOAOxepacTBO- . 
pwiMbix arr/ioMepaTOB pexoM6wH3HTHoro 6en- 
*a Heo6xoAMMo paapyiuaTbjc/ieTOHHyio creHxy 40 
6axTepwn. r*^ v 

BeKTop pEX2 Bw6paH b xasecTBe npoTO- 
Twna Ann nonyMeHWfl sexTopa pELSb. ripenMy- 
mecTBo aaae/ienHoro BexTopa pEL5b 
3a*/)K)MaeTcn b tom. mto b pe3ynbT3Te ncnonb- 45 
30B3hh* onepona, cocTOfltnero M3 reHa, koah- 
pyoiuero pe kom6mh a htm u # 6e/iox, h reHa 

/1H30UMMa OAHOBPCM6HHO C CHHTC30M peXOM* 

6nHaMTHoro 6enra magt cwhtcs nn30UMMa. 
paspyuiaioiuero nonncaxa*pnAHy>o o6ononKy ' 50 

P rr.ll UTQ r\/niorTOAuurv wnrtntn^A* ^, . 

BOAonepacTBopHMbtx arr/iOMep3TOB pe*OM5n- 
HaMTMoro 6emca. 

CymnocTb M3o6peTeHnq coctomt b tom. 
hto CKOHCTpynpo83H aexTop pELSb pasMepoM 55 
6.4 twcamh nap ocHOoanuM (T.n.o.), coctobuimm 
Vi3 c/ieAyK)iavix 3neMenTOB. 

Xba1-Xba1- 4>parM6HTa nna3MMAHOrt 
AHK fisnepHsnbHoro aexTopa pEX2 pa3Me- 

POM 5.8 T.n.O.. KOTOPW* COACP^MT C/»HTHb»Ci 



cro lacZ re**. KOA^Pytnuti cmuHWii 6enox noA 
KOMTponcM npoMoiopa P« 6aKTepno<t)ara n«M- 
6Aa. no/innnHxep a 3'- xoHi;e lacZ-rena: 

BamH1-BamH1- 4>parMeHTa AHK n/i33- 
mmaw pLysS. coAep>xauLiero reH /imsoumms 
63KTepno<t>ara T4 m wMe»omero pa3Mep 0.6 
T.n.o. 

Ann KOHCTpy npoB3HMH nna3MMAw pEL5b 
/IHK nna3MMAw pEX2 rnAPO/iM3y»OT pecTpux- 
Ta30M Xbal m AOCTpanBa»OT no Tpn MyxneoTHA3 
B nunxvix xOHuax c noMouibKJ /JHK-nonMMepa- 
3bi PollK. riapannenbHO nonynaKiT BamH1 pe- 
ctpmxt pa3MepoM 0.6 T.n.o. M3 n/ia3MHAw 
pLysS. coAepxaiMMw reH nn3ounMa 6sKTepno- 
<t>sra T4 u MMe»ou4nvi Tpn AOCTpoeHHbix c no- 
MOiMbK) PollK HyxneoTMAS b /innxnx kohu3x. 
CDparMeHT pEX2 nurnpynDT c 4>p^rMeHTOM 
flHK. coAep>KatMMM reH nn30un«d 6axTepno- 
<t>ars T4. /lnra3HOM cMecbto TpaHc<t>opMnpyioT 
k/ictxm E.coll, C0Aep>Kamue a xpoMocoMe TeM- 
nepaTypoMyBCTBMTeiJbHWM reH 6aKTepno<t>3r3 
/i«M6Aa clts857 4 HanpuMep k/ictkm tuT3MMa 
PLT90. TpaHc4»opMaHTbi BbiceaaiOT H3 cpeAy c 
aMnviunn/iMHOM npn 30°C. K/iohw. coAepxa- 
iune pexoM6nHaHTHbie nnaaM^u c reHOM nw- 

30UMM3 B HyXHOM 0pneHT3UHH. OT6npaiOT c 

noMOiubKD aHann3a Ha cnoco6HocTb k /in3ncy 
noc/ie mhaykumm CMHTe3a 6enx3. Sxcnpeccnio 
peicoM6HHaHTHbfx 6enxoe MHAyunpyiOT noBbt- 
LueHneM TeMnepaTypw ao 42°C. B xnoHax, 
npoAyuMpyKjiuMx /im3ouhm. nocne MHAyxunii 
r3e/ixoBoro cwHTe3a n noc/ie^;yiou4ero ao63b- 
/ieHM» xnopo<J>opMa. nponcxoAMT /im3mc x/ie- 

TOK. M3 0T06p3HHblX X/IOHOB CTSHAapTHWMM 

cnoco6aMn BbiAenniOT n/ia3MMAy pEL5b. Bex- 
Topnasi AHK CTa6n/ibHa npw xpaHeHMH b 10 
MM tpmc, pH 8,0, 1 mM 3ATA npn -20°C. 

n p m m e p 1. no/iyseHMe eexTopHo^ 
nn33MMAw pEL5b c onepoHHOrt cwcTeMOti axc- 

npeCCMM M /1M3MC3. 

KLneTKM 6axTepnM E.coll PLT90. coAepxa- 
iune n/ia3MMAy pEX2, BbipamnsatOT e 50 m/i 
6y/ibOH3 2YT(16r TpnnTOHa. 10 r APO*<>KeBoro 
3xcTp3KT3, 5 r NaO H3 1 n boaw). coAep>K3Lue-. 
ro 100 mxt/m/i SMnnunnnHa ao tmt ps 10 9 
k/i/mh. 

K/ieTKH 0C3>KA3K)T ueHTpn4>yrnpoB3HneM, 
pecycneHA"py>OT o2mo pacrBopa (50 mM rn»o- 
K03bi, 25 mM Tpuc-HCI. pH 8,0. 10 mM 3ATA, 
5 Mr/M/i /)w30umm3) vi nHr.y6npyK)T 5 mmm npn 
KOMH3THOW TeMneprii ype. /vjnue AOoaB/iniOT 4 
m/i pacTBopa 0.2 M NaOH. 1 %-noro AOAeun/i- 
cynb<t>3T3 HaTpufl. nepeMcur.iBaKDT. MHxy6npy- 
K)T 10 mmh bo nbAy. Ao63anq»OT 3 M/l 
oxns>KAeHHoro 5 M padoopa aqeTaTa xa/iMn. 
pH 4.8. nepeMeuinnawDr, ocroo/iqK>T na 10 mmh 
no /ibAy. oGpa30B3BtijnMcq oc3aok OTAen«K5T 
ueHTpM<|>yrMpo8aHncM K MaAOcanoMHOM >kua- 
kocth AoOaonfliOT 0.6 o6bCMa vuonponnnoBO- 
ro cnnpT3 m HtJAep>;viRn'or 15 mmh npn 
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KOMH3TMOM TeMocpaTypc. OcaAOK co6wpaK>T 
ueMTpn*t>yrMpoBaMneM. pecycucn/inpyKJT b 0.5 
MnTE8-6y<t>epa(10MM Tpwc-HCI, pH 5.0. 1 mM 
3 /XT A) m Ao6aB/in*OT paaHbiti o6beM Hacw meH- 
Horo pacTBopa aqeTaia HaTpup. nocne wHxy- 5 
6auviM b TeMeHwe 30 mmm npw Mwnyc 20°C 
ocaAOK ynanwioT ueHTpw<t>yrnpoBaHueM, a k 
MaAOc.vAO^HOw xwakoctw AoGae/iqioT o.6 o6b- 
eMa M3onpooaHona w ocTaBn«K)T Ha 1 m npM 
KOMMaTMow TeMnepaType. OcaAOK co6wpaK>T 10 
neHTpM<J>yrnpoBaHneM. npOMbiaatOT 70%-hwm 
3T3MO/10M m pecycneHAupy ku b 100 mk/1 TE8- 
6y$epa. 

ri/ia3MMAHyKD flHK (1 MKr pEX2) o6pa6a- 
TbioawDT aHAOHyKAeaaoiSi pecTpuKunn Xba1 (10 15 
eA.) b 6yiJ>epe A (50 mM Tpuc-HCI. pH 7,6. 10 
mM MgCl2, 1 mM AMTMOTpeuiTon, 100 mM NaCI. 
4 mM cnepMMAKHa) e TeMenue 2 m. 

. AHann3 no/iHOTti rnAPonn3a npoBOA* t c 
noMoiUbio 3/»eKTpo<t>ope3a. Hcno/ib3ya 4>par- 20 
mght lOieHoaa /JHK-nonwMepa3bi E.coli ao- 

CTpaHBaiOT TpM M3 HeTWpex HyK/ieOTMAOB B 

/imokhx Xbal-KOHuax. 6enxn yAanqtoT cpeHOnb- 
hom 3KCTpaKunew, AHK oca*<AaK)T 3TaHonoM 
m pecycneHAwpyK)T b 5 mk/j TE8 25 

fl/ifl no/iyMeHuq 4>parMeHTa <flHK c reHOM 
nuaounMa npoBOAST pecTpn»cuwo 10 mkt/JHK 
n/ia3MHAw pLysS peCTpnKTa3ow BamHI. C no- 
MOiubK) <t>parMeHT3 K/ieHoaa £HK-nonwMepa- 
3w E.coli AocTpaMBawT TpM M3 neTbipex 30 
MyK/ieoTMAOB B/innKMx BamHI -KOHiiax. d>par- 
mght -BamHI-BamHI-c MacmMHO AOCTpoeH- 

HWMM /lUnKMMM KOHLldMM p33MepOM 0.6 T.fl.O. 

BbiAe/istiOT c noMombK) 3/ieKTpo4>ope3a cop6- 
uue* Ma 6yMary /JE81. ByMary npoMbiBaiOT, 35 
MHKy6npytOT 30 mmh npw 80°C b 6y<t>epe 2 M 
aueraia narp^fl. 50 mM Tpwc-HCI, pH 7.5. 10 
mM 3flTA. AHK, nepeuueAujyio b pacTBop. 
yAa/tfltoT c 6yMarn ueHTpn<t>yrupoBaHneM. k 
pacTBopy A06aB/v5iK)T 2 o6beMa arawona. Ho- 40 
cne nHKy6aunn npw -20°C b TeHemie 1 m oca- 
AOK co6wpaK)T ueHTpn^yrnpoBaMueM n 
pacTBopatoT b 5 mk/i 6y$epa TE8. 

0,5 MKr 4>parMeHTa AHK seKTopa pEX2 
CMeujnsaiOT c 0.2 mkt AHK. coAepxatuePi reH 45 
nn3outiMa 6aKTepwo?}>ara T4. CoeAHHeiuie 
4>p"arMeMT09 npoBOA«T c noMombio 10 eA 
AHK-/iwra3w <t>ara T4 b 6ytt>epe: 30 mM rpfic- 
HCi. pH 7.2. 10 mM xnopwcToro MarHwa. 2 
Mr/M/i acenaTWHu, 1 mM cnepMtiAwna. 0.1% 50 
MepKanT03T3Ho/ia. 0.2 mM ATcD npn 20°C b 
Te^cHne 2 m. 

rionyMeHHOM CMecbK) Tpanc^opMupytOT 
KneTKM E.coli PLT90 coAep>Kau4nc clts857 pe- 
npeccop. Ann axoro homhyhd xynbTypy KneroK 55 
pa3BOAflT cpeAOw LB c 10 mM MqSO i b coot- 
MoujeMnn 1 :100 h pacr«T c aapaune* no nnoT- 
hocth A550 - 0.3 OE. Hocne 15 mmm 
ox/ia^ACHUfl npn 0°C k/igtku cnGnpaiOT • ig h t- 
pn^yrnpoBaHiieM. cycneH^Mr.ywi r n 1/3 nep- 



BOt'^'^nhMoro o()i»om;i f}7't>OpO-M ;3t/ .ino»3- 
Ta *..iniig. pll : : i.8. 100 mM fM)Cl. 5" m.V. MnCl2 
10mM CdCJ". 15% f /ii'H!?pnH^, 1 1 f ? r - r » h i .4 1 na 

30 60MHM l«.'i/ll.Ay. Ktl COf)lH)f*iK> ' UOHTpM- 

4>yMpOBaHv4CM. pecyciiCMAi'pyKM (* 1/12,5 
nepBOMananbHoro o6kcm3 o Ciy^cpc 10 mM 
MOPS. pH 6.8. coAOp>KaineM 10 mM RbCI, 75 
mM CaCI;>. 15% rnnuepuH/i n MMKyGnpyKir 15 

MMH Ha /l b AY - K CyCnCH3MW K/lftTOK AO^aB/IHKJT 

TinrnponaMHbie ^parMenTw AUK. viMKy6npyK3T 
40 mmh npii 0°C. 3aieM 2 muh npti 34°C. 2 -3 
mmm npn 0°C. pa36aB/iflK>T b 5 pa3 cpcaom 2 YT, 
pacmT 30 muh, npn 30°C m ewceBajoT Ha ara- 
ptf30BaHHyK> cpeAY 2YT c 3Mnnun/i/inHOM (50 
Mr/M/i). 

K/TOHw. coA^P^aiuwe peKOMf)n mshthwc 
rma3MMAw c reHOM /iM30i;MMa o ny>KHoi?t opu- 
eHTaunn. OT6vipa>OT c noMomb»o ana.TM3a na 
cnoco6HOCTb k nn3ncy nocne mmavku'-im'cmh- 
Te3a 6enxa. 3Kcnpeccn»o pokomGh Ha hthhx 
6e/iKOB HHAyunpytoT noBbioienneM TCMnepa- 
Typb*Ao42°C. B K/ionax. npoAyuwpy»ou^x nv\- 
3oqtii^. nocne wHAyKutin 6enKOBoro cnnTesa n 
nocneAy»oiuero Ao6aeneMM« x/iopo<t>opMa 

npOHCXOAMT /1M3MC K/ieTOK. H3 OT06paHHWX 

KnoHOB CTaHAapTMbiMM cnocobaMM nwAen«iOT 
rma3MHAy pEL5b. BeKTopHan J\HK CTa6w/ibHa 
npM XpdHSHMM b 10 mM Tpwc, pH 8.0. 1 mM 
3ATA npw -20°C. 

n p m m e p 2. Hcnonb30Banne seKTopa 
pEL5b jxnn nonyseHMfl peKOM6nHaHTHux 6cn- 
kob b BMAe BOAOHepacTBopvtMbix arrnoMepa- 
tob. 

KncTKn PLT90. coAep*amne nna3MMAy 
pELSb. MHOKynupy k>t b 1 m/i cpeAw LB c 100 
mkt/m/i aMnni4nnnH2 u pacTAT HOMb npn 30°C. 
HosHyto KynbTypy pa3BOA*T e 2 m/i stow xe 
cpeAw b cooTHoiueHMM 1 : 100 n pacTHT c aapa- 
uuew ao 0.2 OE ripn 550 mm, saTeM nosbiiuaiOT 
TeMnepaTypy ao 42°C aih hhaykumm cnHTe3a 
cnwTHoro 6enKa u pacT rt eine 2 h. 3aTeM ao- 
6aB/i«K)T xnopo^opM ao 1 % n MHKy6npy»OT 
npvi 37°C eoio Mac. Aa^ee nn3aT qeHTpn^yr n- 
pyK)T. pecycneHA^py^CT ocaAo^ b 75 mk/i 6y4>e- 
pa TE8 h AoGaonfl>OT pannwri o6beM Gy^epa 
A/iR 3nexipo*t)opc33 (160 f-'M ip^c-HCI. pH 6,8, 
20% rnMqep^Ha. 4 % AOAeiinncynb^aTa na 
Tpuw. ^ mM 3.HTA, 6% MepK3nro3TaHO/ta. 
0.05% 6poM^eHO/iOBoro cunero). K/ieroHHue 
5cnKM aHanw3MpyK)Tc>5 c noMouib»o nnoKjpo- 
<}>ope3a b nonuaKpn/iaMt'AHOM re^e no /Idmm- 
nn. flocne OKOHMaHMn 3/ieKrpo^ope3a 6enKn 8 
rene ^MKCMpyKDT n OKpaiunnnior kvm.iccvi «p- 
KO-rony6biM R-250. 

AHanH3 nonyMOHMwx pe:iynb»aTon nov.n- 
3weaeT, mo b pe3y;ib; arc-, /tcnc? lUin nmotttu-'a 
nponcxoA^T paapytu'jHi^e oFjonrntu 
n abiC8o6o>KAeHiie H--),uop.')r. n r ,<:-^n--\-\y. y no. 
hwx f)aKTepvH _ t o cp!*r;V. *'to fipn:?ij;in« rc.y 9 

OCn an/ten 4m M;iMCpr v.i... fvi-^'Om.:-,- nono: f] 
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Ati pEX2, TaKcro 34>4>exTa Her. 

TeHMe noJsor.<>eT no#»yvaTb BOAOnepacTnopH- 



Mbie arrnoMepaTbi P6kom6mh3hthux 6e/i- 
kob 6ea ncno/ib30B3HMp flono/iHMTenw- 
mux MeroAoe paapymeHHR k/ictomhux 
CTenoic. 



cD o p m y /i a 
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BGKTOP PEL 5b. nPEflH 43H AMEH- 
Hb!i?! fl/lfi 3KCHPECCWH HY>KEP0fl- 
HOt4 £HK, paaMepoM 6,4 T.n.o., coaep- 
xatuiiM - Xba1 - Xba1-4>parMeHT 
r:na3MviAHOrt AHK 6a*cTepnanbHoro bckto- 
pa pEX2 pa3MepOM 5.8 T.n.o., co cnm- 
m t>*M cro - iacZ-reHOM. KOAnpyK>mnM 6e- 
aok noA KOHTpo/ieM npoMOTopa Pr 
6aKTepMO<t»ara /i9M5Aa, nonw/iMHicep b 3* - 
KOHue lacZ-reHa; - BamH1 - BamHI- 



<t>parMeHT &HK n/ia3MMAW PLysS. c ren 
/iM30UMMa 6aKTepMO<|)ara T4 paaMepoM 
0.6 T.n.o.: - yHHK3/ibHwe caiiTbi peCTpwK- 

10 umh Ana KnoHupoBaMM» AHK na 3-KOHije 
reHa lacZ: EcoRI. Sma1. BamHI. Sail, 
Pstl; - oneparop Or m npoMOTop Pr 
6aKTepwo<t>ara nflM6Aa: - TepMiiHaTopw 
TpaHCKpununvi. <$>ara fd; - reHeTMMecxnM 

15 Map*ep - ycTOMHMBOCTb k aMnnun/i/iMhy; - 
cneKTp xo3neB - 6aKTepnw Escherl chla 
coll. c reHOM cits 857 6ataeptio<t>ara 
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CocTaoMTe/ib B. A/iaTopuea 
PeA^KTop r. MenbHUKoea TexpeA M.MoprenTan KoppeKTop B. nerpauu 
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